Responsiveness of the maximum time-varying elastance to alterations in left ventricular contractile state in man.
This investigation was designed to establish the relative responsiveness of maximum time-varying elastance (Emax) slope values to alterations in left ventricular contractile state in comparison with isovolumic and ejection phase indices in man. Accordingly, nine patients had a bipolar right atrial pacing catheter and micromanometer left ventricular catheter placed and red blood cells tagged with technetium-99m for radionuclide angiography. Hemodynamic measurements and radionuclide angiograms were acquired simultaneously over a range of loading conditions produced by methoxamine or nitroprusside infusions during both the basal and enhanced contractile states. Enhanced left ventricular contractility was produced by a steady-state dobutamine infusion of 2 to 10 mu/kg/min. The mean (+)dP/dtmax increased from 1510 +/- 460 mm Hg/sec during the basal state to 2537 +/- 546 mm Hg/sec (p less than 0.001) during the dobutamine infusion. The mean Emax slope value also increased from 4.34 +/- 1.40 mm Hg/ml during the basal state to 6.41 +/- 1.90 mm Hg/ml (p less than 0.001) during the dobutamine infusion. The average percent change in the Emax slope value (51 +/- 26%) was less than those for the isovolumic indices (57% to 112%), while it was more than those for the ejection phase indices (11% to 53%). When the variability in the percent changes for each of these contractile indices was incorporated into the analysis, the Emax slope values demonstrated a greater responsiveness to changes in left ventricular contractility than did the isovolumic and ejection phase indices. In conclusion, the Emax slope value calculated by this method is a contractile index, which is less affected by measurement variability and the influences of loading conditions than are the isovolumic and ejection phase indices, and therefore may improve our ability to both detect and quantitate changes in left ventricular contractility in man.